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of said plurality of main word lines being allotted to one of said plurality of seta^iOT sub- 
word lines; 

a plurality of second regions, each of which is arranged^lternately with 
each of said first regions an-anged along said first direction and eg^of which Includes 
sub-word line drivers connected to said sub-word lines; 

a plurality of third regions, each of which is ap^nged alternately with each 
of said first regions an^nged along said second direction and each of which includes 
sense amplifiers connected to said data lines; and ^ 

a plurality of fourth regions, eacjif^f which is arranged aitemately with 
each of said third regions anranged along saidfirst direction. 

wherein each of said pluraji^ of main word lines extends through one or 
more of said first regions arranged aloi^ said first direction; 

wherein said semicopfauctor memory further includes: 
a plurality of pair^ sub-common data lines, each of which extends in 
said first direction thraugh sajd third regions arranged along said first direction; 

first switchl^^ig circuits fomied in said third regions and connected 
interposingly between raid plurality of pairs of data lines and a con^espondlng one of 
said pairs of sub-corpmon data lines; 

a pliJrality of pairs of main-common data lines, each of which extends io 
said sec ond difection through one or more of second regions arranged along said 
second diregdon; and 

second switching circuits formed in said fourth regions and connected 
interpo^ngly between a corresponding one of said pairs of mairvcommon data lines 
and^corresponding one of said pairs of sub-common, data lines. 



2. [A] The s^lconductor according to daim 1 , 

wherein a number of memory an^ys allotted to one of said main word- 
lines is greater than a number of memory arrays allotted to a corresponding one of said 
pairs of sut>-oommon data lines, 
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3. [A] The semiconductor memory according to claim 1 , 

wherein a length of said each main word-iine is longer than a length of 
r^r^ "^'"^ ^ub^mmon data lines. 

5. [A] The semiconductor memory according to claim 4, 

wherein said third region includes first sub-word line drivers coupled to 
said first sul>-word lines and second sub-word line drivers coupled to said second sub- 
word lines, 

6. [A] The semiconductor memory according to claim 4, 

wherein each of said first and second sense amplifiers includes a pair of 
PMOS transistors and a pair of NMOS transistors, each of said pairs of PMOS and 
NMOS transistors having sources coupled in common, drains coupled to corresponding 
pairs of data lines and dates cross-coupled to said drains, 

wherein each of said first and second sense amplifiers provides said 
corresponding pair of data lines with a pair of complementary signals having a high 
side voltage and a low side voltage on the basis of Information of a conresponding one 
of said dynamic memory cells, 

wherein, in a first period, said first and second sense amplifiers are 
driven by said first positive power supply voltage, and 

wherein, in a second period following said first period, said first and 
«pf:nnd sen5 .f. amplifiers are drivenJbvLP^^ri ftf^^pnd positive DQweii.snnnlv vnltRne 



8. [A] Ihe semiconductor memory according to claim 7, wherein said 
semiconductor memory is formed on a P-type substrate comprising: 
(1) afirstN-well. 

^ (2) a second N-well fomned in said first N-well. 

^ . (3) a first P-well fomr^ed in said first N-well, and 
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(4) a second P-well formed in said first N-\Areil, 

wherein the source and the drain of said first PMOS are in said second 

N-weli, 

wherein the source and the drain of said first NMOS are in said first P- 

well. and 

wherein the source and the drain of a switching NMOS transistor, fomning 
one of said dynamic memory cells, are In said second P-well. 

9. [A] lb© semiconductor memory according to daim 8» wherein said first N- 
well is supplied with a voltage corresponding to a high level of said first signal, and 
wherein said P-tvoe substrate is supplied with said ground potential. 



10. A semiconductor memory compnsinq: 

a pluralitv of first regions arranged in lattice fashio n, each of which 
corresponds to a memory an^av Induding a plurality of main word lines extending in a 
first direction, a plurality of sets of sub-word lines extending in sa id first direction. _a 

DiuraiitV of data lines extending in a second dir ection perpendicular to said first 

A 

direction and a plurality of memory cells, each of which is coup led to a corresponding 
one of said plurality of sub-word lines^and a corresponding one of said data lines, 
one of said pluralitv of main word lines being allotted to one of said plural itv of sets of 
sub-word lines: 

a Pluralitv of second regions; each of which Is an^anoed alternately with each 
of said first regions an-anoed along said second direction and each of which includes 
sub-word line drivers connected to said sub-word data lines^ 

a Plurality of third regions, each of which is arrange d alternately with each of 
said first regions anranged along said second direction and ea ch of which includes 
sense amplifiers connected to said data lines: and 
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a plurality of fourth regions, each of which is arranged alternately with each of 
said third regions arranged along said first direction. 

wherein each of said Plurality of main word lines extends through one or more 
of said first regions arranged along said first direction. 

wherein said semiconductor memorv further Includes: 

a pluraliiv of sub-common data lines, each of v/hich extends in said first 
direction through said third regions arranged along said first direction: 

first switching circuits connected interposinolv between said plurality of data 
A lines and said sub-common data lines^ 

Y a plurality of main*-common data lines, each of which extends in said second 

direction through one or more of second regions arranged along said second 
direction: and 

second switching circuits connected interposinolv between said main-common 
data lines and said sub-common data lines, 

11. The semiconductor memorv according to claim 10. 

wherein the number of memorv arrays being allotted to one of main word-lines 
is greater than the number of memorv arrays being allotted to one of said sub- 
common data lines. 

12. The semiconductor memorv according to claim 10. 

wherein the length of said each main word-line is longer than the length of 
said sub-common data line. 
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wherein said third region includes first sub-word line drivers coupled to said 
first sub-word lines and second sub-word line drivers coupled to said second sub- 
word lines. 



^^^^^^^^^^^^""^^^^"" ^fR^emlconSucfor^^ 

wherein each of said first and second sense amplifiers includes a pair of 
PMOS transistors and a pair of NMQS transistors, each of said pairs of PMQ3 and 
NMOS transistors having sources coupled in common, drains coupled to 
corresponding data lines and gates cross-coupled to said drains. 
^ wherein said each of said first and second sense amplifiers provides 

fir 

W\ corresponding data lines with signals having a high side voltage and a low side 

voltage on the basis of information of corresponding one of said dynamic memory 
cells. 

wherein, in a first period, said first and second sense amplifiers are driven bv 
said first positive power supply voltage, and 

wherein, in a second period following said first period, said first and second 
sense amplifiers are driven bv said second positive poweiLsu PDl y voltang 



17. The semiconductor memory according to claim 16. wherein said 
semiconductor memory is fomied on a P-type substr ate comprising: 

(1) a first N-welL 

(2) a second N-weil formed in said first N-well, 

(3) a first P-well formed in said first N-well, and 

(4) a second P-weli formed in said first N-well. 

wherein the source and the drain of said first PIWOS are in said second N-well, 
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wherein the source and the drain of said first NMOS are in said first P-well, 

and 

wherein the source and the drain of a switching NMOS transi stor, forming one 
of said dynamic memon/ cells, are in said se cond P-well. 

18. The semiconductor memory accordtno to claim 17. 

wherein said first N-well is supplied with a voltaoe corres ponding to a high 
level of said first signal, and 

wherein said P-tvpe substrate is supplied with said gr ound potentiaK 

19. A semiconductor memo ry comprising: 

a plurality of word lines layered bv main word lines and sub-word lines: and 

a Plurality of I/O lines layered bv data lines connected to memory cells, suJ> 
common data lines connected to said data lin es and main^mmon data lines 
connected to said sub^common data lines, 

wherein said main word lines, sub-word lines and sub-common data lines, 
extend in a first direction, and 

whemin said data lines and main-common data lines extend in a second 



REMARKS 

Reconsideration and allowance of this application, as amended, Is respectfully 
requested. 

This amendment is In response to the Office Action dated Noyember 26, 
2002, Appreciation is expressed for the allowance of claims 4-9 and 14-18. 
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